Expressions and possible roles of GDNF receptors in the developing dopaminergic neurons.
Glial cell line-derived neurotrophic factor (GDNF) has an essential role in the survival and maturation of the dopaminergic (DA) neurons in the substantia nigra (SN) of mammalian embryonic brain. In addition to Ret, cell adhesion molecules (CAMs) were also proposed to function as transmembrane signaling receptors of GDNF. The present study was to investigate whether these transmembrane receptors of GDNF were correlated with the tyrosine hydroxylase (TH) expression of SN DA neurons during early developmental stage. RT-PCR and Western blot were performed to detect TH expression in SN of perinatal rats at mRNA and protein level respectively; meanwhile, Western blot was performed to detect the expressions of the transmembrane proteins including Ret, neural cell adhesion molecule-140 (NCAM-140), integrin β1 and N-cadherin. The results showed that TH mRNA expression was positively correlated with both Ret and N-cadherin protein, while there was no correlation with NCAM-140 and integrin β1; TH protein expression was correlated with all of these transmembrane molecules. These data suggested that the expression of either TH mRNA or TH protein was subject to the mediation of different transmembrane receptor combinations of GDNF.